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To all whom it may concern:

Be it known that we, JOAN HARMON and
ALBERTT. FAY, citizens of the United States,
residing at anea polis, in the county ot
Hennepin and State of Minnesota, have in-
vented a new and useful Implovement In
Ladders, of which the following is a specifi-
cation.

Our invention relates to Improvemelltﬂ n
ladders having rangs or c¢ross- bars held in
side frames; and the objects of our improve-
ment are, first, to provide aframe possessing
great strength and lightness; second, to pro-
vide an improved extension on the main lad-
der, and, third, to provide means for raising,
lowering, and securing the extension in place.
We attain these objects by the mechanism
shown 1In the accompanying drawings, in
WhlCh—

Figure 1 is a front elevation of ouar ladder .

and extension complete; Fig. 2, a side ele-
vation of the same; fig. 3, a cross -section
through the ladder and extension; Fig. 4, the
top round of the main ladder with a sheave
thereon; Iig. 5, a detail showing a plan view
of the devices for securing the extension in
place; Fig. 6, a detall showing the locking-
cam. If1g. 7 1s a cross-section of a modified
form of Lhe ladder.

Similar numerals refer to similar parts
throughout the several views.

The frame of our ladder comprises the or-
dinary bar 1, whichis reinforced by a bar or
bars 2, ﬁrmly secured to bar 1 throughout
thelr l(_,ﬂﬂth bar 2 extending inward or out-
ward and thVlIl*T 1tS U‘IG&‘DGSD width at right
angles to that {}f bar l. Where an extension
15 to be employed, we place upon the center
of the upperround of the main ladder a loose
sheave 4. Over each end of this round a
tube o is received, sald tube being provided
end with shoulders 6, whose
Inner surfaces conform to and are in con-
tact with the outer surface of the ladder-
frame,which it embraces, as shownin Fig. 3.
Uponthe innerends of thetube 5 are sleeves
7, to each of which sleeves is loosely pivoted
a locking - cam 8, and the cam is held upon
sald sleeve and said sleeve secured to the
tube by suitable means, such as cap-screw 9.
The cams S are sq adjusted as to come in con-
tact with the inner surfaces of the extension

|

portion of the ladder at each side. A suit-

| able spring 10 engages thelocking-cam 8 and

tends to lift the camm npward. A cord 11 is
secured to each of the locking-cams 8, and a
rope 12 may be secured at one end to the
lower rung of the extension, and after pass-
ing over the sheave 4 the other end of said

rope may be secured to the round 13 of the

main ladder, as shownin Fig. 1. 'Thislatter
round mayv be formed and securedin the lad-
der - frame to operate in the manner of a
windlass and provided with a erank-handle
14. The tubes 5, with their shonlders 6, may
be held in position by means of a serew-cap 15.
- The operation of the extension-ladder is as
follows: The extension-section of the ladder
is received within the frame of the main sec-
tion of the ladder,in which theformer freely

~slides up and down, as shown in Figs 1, 2,
The extension may be raised or low-

and 3.
ered by means of the windlass 13 and will be
held securely in any position by the cams §
engaging on the inner surfaces of the frame
of the extension, weight upon the extension
only tending to make the cams and shoul-

ders grasp and hold the two frames more se-

curely together in the position desired.
When it is desired to adjust the extension to
a new position, the same isfirst lifted slightly
to loosen the engagement of the cams, when
the springs 10 operate to elevate the cams
just sufficiently to free them from contact
with the ladder-frame. The extension may
then be lowered or further raised to the new
position desired, when the locking-cams will
agaln be brought into engagement by a slight.
downward pull upon the cord 11

It will be seen that our means for securing
the extension in place enable that to be done
at any point, and that point is in no way de-
pendent upon the position of the ladder-
rungs, that such meansis very secure, strong,
and easy of manipulation, and that the main
ladder and extension frames are
and interlocked as to combine exceptional
strength with exceptional lightness.

What we claim as ourinvention, and desire
to secure by Letters Patent, is—

1. In an extension-ladder, the tubes 5, the

shonlders to which the outer ends of the tubes
are secured, and which shoulders conform to
the outer surfaces of the ladder-frame which
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‘rhey embrace, and the sleeves 7, combined
with the round 3 provided with a Ioose sheave
at 1ts center, substantially as shown.

2. In a laddm-, the combination of a main
ladder, an extension whose side frames are
adapted to slide freely upon the frame of the
main ladder, and means for secaring the ex-
tension upon the main ladder, sald means
consisting of a head and a locking-cam, both
secured to one section of the ladder, and a
spring adapted to move the locking-cam to a
position free from contact with the lgdder-
frame, when such cam is not tightly
substautmlly as shown and deser 1bed

3. In a ladder, the combination of a main

ladder, an extension whose side frames are
adapted to slide freely upon the frameof the
main ladder, and means for adjusting and se-
curing the extension upon the main ladder,
sald means consisting of a head, a locking-
cam, a spring adapted to move the locking-
cam to a position free from conftact with the
ladder-frame when such cam is not tightly en-
gaged, and a cord so secured to the cam as to
be adapted for engaging the cam with the
Jadder-frame, substantlallv as dascrlbed and
shown. |

4, In a ladder, the eombmat.mn of a main
ladder, an extension whose side frames are
adapted to slide freely upon the frame of the
main ladder, and means for adjusting and se-
curing the extension upon the main ladder,

said means consisting of a head, a locking-

engaged,

F—

o

t0 be received upon a ladder-rung,

. e, .

cam, a spring adapted to operate upon the
locking-cam, a sheave and a windlass, sub-
stantially as specified.

5. In a ladder, the combination of a main
ladder-section, an extension adapted to slide
upon the fmme of the main ladder, and means
adapted for securing the extension in posi-
tion, said means consisting of a tube adapted
a locking-
cam pivoted to said tube, a spring adapted teo
operate upon the locking-cam, and a head se-
cured to the outer end of smd t,ube, snbstan-
tially as set forth. -

6. In a ladder, the combmatmn of a main
ladder E-sha;ped in cross-section, an exten-

sion which is L.-shaped in cross-section and

adapted to slide upon the main ladder, and
means adapted for securing the extension in
position, said means consisting of a head and
pivoted locking - cam umted together and
adapted to grasp and hold the frames of the
main ladder and extension hetween said head
and cam, and a spring adapted to operate
upon said cam, substantially as shown and

deseribed. |
JOHN HARMON.
ALBERT T‘ FAY
Wltnesses as to John Harmon:
CHAS. S. CAIRNS,
-~ P. J. SCHIED. |
Witnesses as to Albert T. Fay:
CHAS. 3, CAIRNS,
L. L, HILLMAN.
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